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(54) MANUFACTURE OF COIN FORM LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To prevent a negative electrode of a coin type lithium 
secondary battery from curving when aluminum and lithium are 
turned into alloy by forming the negative electrode from an 
aluminum plate and a lithium plate, and controlling the thickness 
ratio of the aluminum plate to the lithium plate. 
CONSTITUTION: A current collecting net 2 of stainless steel etc., 
is provided previously at the inner bottom surface of a negative 
electrode case 1 in a consolidated structure. To this net 2, an 
aluminum plate 3 embodied in pellet form is attached by press with 
a pressure of 3t, and thereover a lithium plate 4 embodied in pellet 
form is attached by press with a pressure of 20kg. The thickness of 
the aluminum plate 3 is between 1.3-5 times as large as that of the 
lithium plate 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the coin form lithium secondary battery characterized by what it has the 
process which sticks an aluminum plate to the current collection side of a negative-electrode case by pressure, 
and sticks a lithium plate to said aluminum plate by pressure after that in the manufacture approach of a coin 
form lithium secondary battery of completing within a case the lithium-aluminium alloy which constitutes a 
negative electrode, and the thickness of said aluminum plate is in the 1.3 to 5 times as much range as the 
thickness of a lithium plate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[Industrial Application] This invention relates to the manufacture approach of the coin form lithium secondary 
battery which prevents that the thickness of the whole cell exceeds a value of standard by considering the bow 
of a negative electrode as a cause. 



[Description of the Prior Art] A coin form lithium secondary battery consists of the separators and nonaqueous 
electrolyte which intervene between a positive electrode, a lithium negative electrode, and forward [ these ] and 
a negative electrode, and has come to contain these in a coin form case. 

[0003] That to which the lithium negative electrode alloyed aluminum is used. There are some which complete 
within a case the lithium-aluminum alloy which constitutes a negative electrode as this alloying approach. 
Generally, an aluminum plate is stuck to the current collection side of a negative-electrode case by pressure, a 
lithium plate is stuck to said aluminum plate by pressure after that, and it is made to alloy within a case by aging 
by this approach. 

[0004] However, since it is the laminated structure of an aluminum plate and a lithium plate, while a negative 
electrode curves with dilatation of a lithium-aluminum alloy, increasing the thickness of a case as a result, 
making thickness of the whole cell larger than a value of standard and reducing the product yield, when a 
negative electrode exfoliated from a current collection side, the fault in which the cell engine performance also 
deteriorates had arisen. 

[0005] As this cure, by the former, the approach using the thing of three layer systems of an aluminum plate 
which carried out the laminating of the lithium plate up and down, the method of making an aluminum plate 
and a lithium plate alloy compulsorily by the laminating postheat treatment as indicated by b. JP,3-1 10756, A, 
and approach [ of engraving a slot on dilatation or a contraction generating side, and a reverse field as indicated 
by c. JP,2-1 19354,U ] ** are proposed as indicated by a., for example, JP,62- 123663, A. 
[0006] However, there were the following troubles in these approaches. 
[0007] 

[Problem(s) to be Solved by the Invention] That is, by the approach of a., since it was three layer systems, the 
process was complicated, since [ of a lithium and the fixture for sticking by pressure ] it stuck and **** 
happened by both sides, handling is difficult and there was constraint on manufacture. Moreover, since it is not 
taken into consideration at all about the relation of the thickness of a lithium plate and an aluminum plate, the 
bow of a negative electrode cannot be prevented fundamentally. 

[0008] Moreover, by the approach of b., in order to heat at 300-400 degrees C which is more than the melting 
point (180 degrees C) of a lithium, were easy to generate an oxide film, had to press down mixing of the oxygen 
in a manufacture ambient atmosphere, or moisture as much as possible, and, similarly the constraint on 
manufacture arose, and also the cycle property of the cell made by this approach was inferior compared with 
what is alloyed by the lamination of the lithium and aluminum which were left in the cell. 
[0009] Furthermore, by the approach of c, although the bow of a negative electrode is pressed down to some 
extent, its process is complicated, and the electric capacity-loss had produced only the part in which the slot is 
formed. 

[0010] This invention was made in view of said trouble, and the object is managing the board thickness ratio of 
the aluminum plate and lithium plate which constitute a negative electrode, and is to offer the manufacture 
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[0002] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/3/2005 



JP.05-144475.A [DETAILED DESCRIPTION] Page 2 of 3 

approach of the coin form lithium secondary battery which does not produce inconvenience, such as a bow of a 

negative electrode, on the occasion of alloying of aluminum. 

[0011] 

[Means for Solving the Problem] In order to attain said object, this invention is equipped with the process which 
sticks an aluminum plate to the current collection side of a negative-electrode case by pressure, and sticks a 
lithium plate to said aluminum plate by pressure after that in the manufacture approach of a coin form lithium 
secondary battery of completing within a case the lithium-aluminium alloy which constitutes a negative 
electrode, and is characterized by the thickness of said aluminum plate being in the 1.3 to 5 times as much range 
as the thickness of a lithium plate. 
[0012] 

[Function] Since the process of alloying is performed when a lithium invades into aluminum, the part which 
near the boundary of aluminum and a lithium alloyed expands and the aluminum part which does not participate 
in a reaction does not expand, if the thickness of the part of aluminum is thick more than fixed, it will be small 
pressed down by extent which does not produce a bow at all with the flexural rigidity of an aluminum part, or 
can be disregarded. It is checked that, as for this value, there should just be [ 1.3-time thickness of the minimum 
aluminum plate ] thickness of a lithium plate by the board thickness ratio. Moreover, since the negative- 
electrode active material capacity only depending on the amount of a lithium is insufficient and effect arises in a 
cell property exceeding 5 times in being thick, the ratio becomes what has the 1.3 to 5 times as many desirable 
range as this. 
[0013] 

[Example] Hereafter, one example of this invention is explained to a detail using a drawing. Drawing 1 (a) - (e) 
shows the manufacture procedure of the coin form lithium secondary battery by this invention. In (a), the 
current collection networks 2, such as a product made from stainless steel, are first united with the inner base of 
the negative-electrode case 1 beforehand. As shown on this current collection network 2 at (b) and (c), press 
sticking by pressure of the aluminum plate 3 formed in the pellet type is carried out by the pressure of 3t, and 
press sticking by pressure of the lithium plate 4 subsequently to a pellet type formed on this aluminum plate 3 is 
carried out by the pressure of 20kg. 

[0014] At this time, cell thickness is not increased on the occasion of next alloying by making thickness of an 
aluminum plate 3 into the 1.3 to 5 times as many range as this to the thickness of the lithium plate 4. That is, 
since the process of alloying is performed when a lithium invades into aluminum, the part which near the 
boundary of aluminum and a lithium alloyed expands and the aluminum part which does not participate in a 
reaction does not expand, if the thickness of the part of aluminum is thick more than fixed, it will be small 
pressed down by extent which does not produce the bow of a negative electrode at all with the flexural rigidity 
of an aluminum part, or can be disregarded. This value is checked by the measurement result which it mentions 
later that there should just be [ 1.3-time thickness of the minimum aluminum plate ] thickness of a lithium plate 
by the board thickness ratio. Moreover, since effect arises in a cell property exceeding 5 times in being thick, 
the 1.3 to 5 times as many range of the ratio as this is desirable. 

[0015] Apart from the above process, as shown in drawing 1 (d), the positive electrode 7 formed in the inner 
base of the positive-electrode case 6 which united the current collection network 5 with the inner base at the 
pellet type is arranged, a separator 8 is arranged on this top face, and that to which liquid absorption of the 
electrolytic solution was carried out is prepared. 

[0016] A positive electrode 7 mixes the carbon as an electric conduction agent, and the Teflon powder as a 
binder with the manganese dioxide which doped the lithium beforehand at a rate of 6:1:0.25, fabricate them to 
the pellet type after granulation, and it is made to stick them to the current collection network 5 by pressure, and 
carries out desiccation heat treatment. 

[0017] As for a separator 8, the thing of the two-layer structure to which the laminating of the negative- 
electrode side was carried out so that a micro porous film and positive-electrode side might serve as a 
nonwoven fabric side is used. 

[0018] Furthermore, as the electrolytic solution, 1:1:0.5/1 mol/1 of PC+DME+DO/LiC104 are used. 
[0019] And if the negative-electrode case 1 made from the process of (c) in the desiccation ambient atmosphere 
is fitted into the positive-electrode case 6 through the obturation gasket 9 and opening of a case 6 is closed, as 
shown in (e), the coin form lithium secondary battery by which internal seal was carried out will be completed. 
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[0020] By leaving it after completion, the internal lithium plate 4 will alloy this cell in an interface with an 
aluminum plate 3, and a lithium negative electrode will complete it. In addition, progress becomes slow at the 
degree of pole at extent regarded as having completed it mostly when the alloying of a lithium to aluminum was 
set to 50:50 by both atomic ratio, and this event has become about 40 days after cell completion. 
[0021] In the above configuration, as a result of manufacturing ML2016 form cell into which various ratios of 
the thickness of said aluminum plate 3 and lithium plate 4 were changed and investigating the thickness after 
progress on the 40th, the measurement result of drawing 2 was obtained. In addition, the average of the 
thickness (total amount) of ML2016 form cell immediately after assembly is 1.52mm, and the specification of 
the maximum thickness is 1.6mm. When the thickness ratio of aluminum/lithium was less than 1.3 so that 
clearly from the result shown in this drawing, it was checked that the bow has occurred inside the increase of 
thickness and a negative electrode from the value of standard. These samples are poor as a product, though 
natural. 

[0022] Moreover, as a result of manufacturing ML2032 form cell into which various ratios of the thickness of 
said aluminum plate 3 and lithium plate 4 were changed and investigating the thickness after progress on the 
40th, the measurement result of drawing 3 was obtained. In addition, the average of the thickness (total amount) 
of ML2032 form cell immediately after assembly is 3.05mm, and the specification of the maximum thickness is 
3.2mm. When the thickness ratio of aluminum/lithium was less than 2.0 so that clearly from the result shown in 
this drawing, it was checked that the bow has occurred inside the increase of thickness and a negative electrode 
extremely from the value of standard. Moreover, in this way, it was checked that the effect by the bow of a 
negative electrode is remarkable, so that it was a cell with thick thickness. 

[0023] Furthermore, though natural, since these defectives are in the condition that the negative electrode 
exfoliated from the charge collector, the current collection engine performance of a negative electrode is also 
spoiled, and a cell property also deteriorates. 
[0024] 

[Effect of the Invention] As the example explained to the detail above, according to the manufacture approach 
of the coin form lithium secondary battery concerning this invention, by making the ratio of the board thickness 
of aluminum to the board thickness of a lithium into the 1.3 to 5 times as many range as this, it prevents that the 
thickness of the whole cell exceeds a value of standard by considering the bow of a negative electrode as a 
cause, and the yield can be improved. Moreover, manufacture is easier than which the conventional approach, 
and there is an advantage which the nonconformity on the difficulty or structure on manufacture does not have, 
either. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/3/2005 



JP.05-144475.A [DRAWINGS] Page 1 of 2 




* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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